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Motivation:
Accurate estimation of land cover (LC) change is essential for national monitoring and
reporting of land-use dynamics. Recently developed multi-year 10m global land cover
(GLC) products, such as Dynamic World (DW) and ESRI LULC offer a new opportunities for
multi-year change assesment but require validation of their reliability and uncertainty.
This study evaluates these products for estimating land cover change in Uganda for the
period 2019-2023 and provides accuracy assesment. Reliable LC change estimates are
especially important in developing countries, where AFOLU contributes substantially to
GHG emissions and transparent reporting supports progress towards sustainability goals.

Objectives:
o Assess the effectiveness and accuracy of both Dynamic World and ESRILULC for national

LC change assessments

o Develop and demonstrate a statistically robust approach for LC change area estimation

utilizing GLC maps in Uganda

o Compare Design-Based and Model-Assisted sampling frameworks to estimate key AFOLU

and LDN related LC changes and their uncertainties
Conceptual framework
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• Dynamic World (10m)
• ESRI LULC (10m)
• Time period 2019-2023
• Legends harmonization

• Identify change strata
• Stratified random sampling
• Sample size 1100
• Sample size 1450

• Reference data collection
using VHR images

• Training workshops on land
cover interpretation with
local experts
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• Asses the accuracy of
Global Land Cover products
on change area for different
sample sizes

• Estimating area for land
cover change and no-change
processes

• LC change area estimation
utilizing Dynamic World
changes in probabilities for
original categories (trees,
shrubs, grass…water, etc.)
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Figure 2. Land cover change area estimates for change processes in Uganda related to the AFOLU sector using two approaches: design-based and model - based
estimators with associated uncertainties (95% CI). For model assisted approach, Dynamic World probabilities are used as covariates.

Response Design:

Sample Design:

Table 1. Transition matrix representing land cover changes classes based on
harmonized original legends of DW and ESRI LULC with adaptation to IPCC
land categories

Change area estimate in Uganda:Accuracy Assesment for Dynamic World and ESRI LULC:

o Overall accuracy for land cover changes in Uganda comprised 71,89% ± 2,57%
for Dynamic World , and 76,67% ± 2,47% for ESRI LULC.

o Despite the high spatial resolution, both products are not yet suitable for
direct use in national reporting.

o Integration ofmodel-assisted approach for change area evaluation resulted in
limited gains in precision, highlighting potential as a complimentary
framework for future national-scale assessments.

o Both products are valuable at national-level as a foundation for stratified and
statistical inference, supporting methodological consistency and transparency.

o The expanded regional research across the African continent is currently
underway, focusing on the systematic comparative evaluation of multiple GLC
maps: DW, ESRI LULC, FCS30D, GLAD for LC change accuracy assesment and
area estimate for two periods 2016-2020 and 2020-2024.

o A similar methodological framework will be implemented, incorporating good
practices in sampling design and statistical inference to ensure robust
assesment.

o Reference data collection for LC change area assesment will be conducted in
close collaboration with regional scientists and interpreters.
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Figure 1. Accuracy assesment for Dynamic World and ESRI LULC maps with sample size 1450: a) on Users‘s accuracy
performance, b) on Producer‘s accuracy with associated uncertanties (95%. CI) for Uganda.

Figure 3. Representation of reference data spatial distribution (example for
100 samples per strata) with zoomed: a) deforestation, b) reforestation,
c) urbanization, d) change disagreement or inconclusive.
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Figure 4. Example of reference data collection and interpretation within Collect Earth Online environment, online open access web platform.
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